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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 




ANDREAS WINTER ET AL 



REISSUE APPLICATION OF US PATENT 5,693,836 : EXAMINER: 



ISSUED: DECEMBER 2, 1997 



: ART UNIT: 



FOR: PROCESS FOR THE PREPARATION OF 
POLYOLEFINS 



Hon. Commissioner of Patents And Trademarks 
Washington, D.C. 20231 

"ExpressMaH" No.: If 90S'3^y('^J Date: /- /^-^OOq 

I hereby certify that this paper, along with any other paper or fee referred to in this paper 

as being transmitted herewith, is being deposited with the United States Postal Service 

"Express IVIail Post Office to Addressee" service under 37 CFR 1.10, postage prepaid, on 

this date indicated above, addressed to the Asst. Comm. For Patents, Washington, D.C 

20231 



(Typed or printed name of mailffig paper or fee) "^[Signature of persorimailiAgpaper) 



Submitted herewith for filing is an Application for Reissue of the above-identified United 
States Patent. This Reissue Application consists of the following papers, all of which are enclosed: 

1 . The reissue Specification and Claims, including the entire specification and claims of the above- 
identified patent, prepared in the manner specified in 37 CFR § 1.173 (comprising 14 sheets of text, 
0 sheets of drawings, 1 sheet of Abstract and 5 sheets of claims). 

2. A Reissue Petition, Reissue Declaration and new Power of Attorney by th^ applicants. 

3. An Order for a Title Report under 37 CFR § 1.171 for the above-identified U.S. Patent (in 
duplicate), and including a check in the amount of $25.00 in payment of the fee set forth in 37 CFR 
§ 1.19(b)(4); 



4. Written Consent of the Assignee Pursuant to 37 CFR § 1.173(a), executed by an authorized 
representative of the assignee, the owner of the entire right, title and interest in and to the above cited 
patent; 
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5. An Offer to Surrender Original Patent pursuant to 37 CFR §1.178; 



6. Prelimiaary Submission; 



7. Also enclosed is our check to cover the fees of this filing in the amount of $1318.00. The filing 
fee for this reissue application has been calculated as follows: 





Claims as Filed 


Claims in 




Number Filed in 


(3) 


Other than a Small Entity 


Patent 


For 


Reissue Applica- 
tion 


Number Extra 


Rate 


Fee 


(A) 


Total Claims (37 
CFR 1.160*)) 


(B)3 


0 


x$18= 


$0.00 


(B) 




(D)l 


0 






Independent 
Claims (37 CFR 
1.16(i)) 


x$78= 


$0.00 


Basic Fee (37 CFR 1.16(h)) 


$690.00 


Total Filing Fee 


$690.00 



The Commissioner is hereby authorized to charge any additional fees under 37 CFR §§ 1 . 16 or 1 . 17 
which may be required, or credit any overpayment, to Deposit Account No. 03-2775. This is a 
"general authorization" under 37 CFR 1.25(b), except that no automatic debit of the issue fee is 
authorized upon allowance of this appUcation. This letter is submitted in triphcate. 

It is respectfiilly requested that the above-identified patent be reissued to the assignee. 

RespectfiiUy Submittec 



DATE: January 19, 2000 




BY: 

Ashley I. Pezzner 
Registration No. 35,646 
Connolly Bove Lodge & Hutz LLP 
1220 Market Street 
P. O. Box 2207 
Wihnington, DE 19899 
Tel: (302) 658-9141 
Fax: (302) 658-5614 
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Hon. Commissioner of Paients And Trademarks -.-*«H««mB 
Washington, D,C. 20231 

I HEREBY CERTIFY THAT TmiS CORRESPONDENCE iS SElKG DEPOSITED Wl"fM TmE UNITED STATES 
POSTAL SERVICE AS FIRST-CVASS MAILIN AN ENVELOPE ADDRESSED TO: ASST. COMMISSIONER FOR 
PATENTS, WASHINGTON D.C, 20231 ON THiS DAY OF 2000 




BY,. 



ASSENT OF ASSIGNEE TINDER37_CEK.fi l.l73fa^ 



Sir 



1, Pursuaai to 37 CFR § 3.73, 1 certify that the below-natned Assigaee is the assignee of the 
enure ri^t, title and interesi in the above-ideiiiified ariginal patent, by virtue of the assignment of 
rights from the inventor as set forth below. 

2- 1 baveieviewed the assignment and, to the best of my kaowiedge and belief, the Assignee 
retains title to the above-idex^ed original patent^ 

3 . I am authorized to act on behalf of ifae below-identified Assignee, 

4. The Assignee hereby assents to the accompanying application to reissue the above- 
identified parent. 

5. I hereby declare all statements made herein of my own knowledge are true and that 
all siatecnents made on inforxnation and belief are believed to be true; and furtiier that these 
statements were made with the knowledge dxat willful &Ise statements and ^e like so made are 
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punishable by fine or imprisomueni> or boib, under Section 1001 of Title 18 of rhe Unixed States 
Code and lhai such wiUfiil felse staiemeais may jeopardize the validiiy of die application or any 
patent issued thereon. 

Name of Assignee: Targor GmbH 
Person Signing fbr Assignee: 
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ANDREAS WINTER ET AL 

REISSUE APPLICATION OF US PATENT 5,693,836 : EXAMINER: 

ISSUED: DECEMBER 2, 1997 : ART UNIT: 

FOR: PROCESS FOR THE PREPARATION OF 
POLYOLEFINS 

Hon. Commissioner of Patents And Trademarks 
Washington, D.C. 20231 

"Express Mail" No.: i'K /<il3 ? /^^Date: /' ^ 5 ^<SO0O 

\ hereby certify that this paper, along with any other paper or fee referred to in this paper 

as being transmitted herewith, is being deposited with the United States Postal Service 

"Express Mail Post Office to Addressee" service under 37 CFR 1.10, postage prepaid, on 

this date indicated above, addressed to the Asst. Comm. For Patents, Washington, D.C. 

20231 



(Typed or printed name of mailing paper or fee) (Signature of person maiiing^aper) 
OFFER TO SURRENDER ORIGINAL PATENT PURSUANT TO 37 CFR S 1.178 

Sir: 



Piu-suant to 37 CFR § 1.178, the applicants hereby offer to surrender the above-identified 
original Patent. The original Letters Patent will be submitted to the Patent and Trademark Office 
in due course and before the case is allowed, or a declaration will be made that the original Letters 
Patent are lost or inaccessible. 



Respectfully Submitted, 



DATE: January 19, 2000 
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Connolly Bove Lodge & Hutz LLP 
Registration No. 35,646 
P. O. Box 2207 
Witeiington, DE 19899 
Tel: (302) 658-9141 
Fax: (302) 658-5614 
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The applicants have amended claims 1 and 3 by narrowing these claims so that the claims 
are patentable over the count of the interference No. 104,447. The appHcants' claimed invention 
requires that the bridge is substituted with different substituents. 

No additional fee is due. If there are any additional fees due in connection with the filing of 
this response, including any fees required for an additional extension of time under 37 CFR 1.136, 
such an extension is requested and the Commissioner is authorized to charge any debit or credit any 
overpayment to Deposit Account No. 03-2775. 
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A prompt and favorable action is earnestly solicited. 

Respectfully submitted, 

CONNOLLY BOVE LODGE& HUTZ LLP 




Reg. No. 35,646 
Tel. (302) 658-9141 
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PROCESS FOR THE PREPARATION OF 
POLYOLEFINS 



This is a divisional of copending application Ser. No. 
08/107,187 filed on Aug. 16, 1993. 

For the preparation of highly isotactic polyoiefins by 
means of stereospecific racemic metallocene/cocataiyst 
systems, the highest possible isotactidty is desired. This 
means that very stereoselective racemic metallocene types 
are employed which are able to build up polymer chains 
having very few construction faults. The consequence of this 
is that products having hi^ crystailinity. high melting point 
and thus also high hardness and excellent modulus of 
elasticity in flexing are obtained as desired. 

However, it is disadvantageous that these polymers are 
difficult to process, and in particular problems occur during 
extrusion, injection molding and thermofonning. Admixing 
of flow improvers and other modifying components could 
help here, but results in the good product properties, sudi as. 
for example, the high hardness, being drastically reduced. In 
addition, tackiness and fogging also occur. The object was 
thus to improve the processing {^operties of highly isotactic 
poiyolefins of this type without in this way in^airing the 
good prop^es of the moldings produced therefrom. 

Surprisingly, we have found that if rac/meso mixtures of 
certain metallocenes are used, the processing problems can 
be eliminated without the abovementioned good product 
properties being lost 

In addition, the use of these specific metallocenes in their 
pure meso-form makes it possible to prepare high- 
molecuiar-weight atactic poiyolefins which can be homoge- 
neously admixed as additives, with other poiyolefins. 

This was not possible with the low-molecular weight 
poiyolefins accessible hitherto due to the large differences in 
viscosity between the polyolefin matrix and the atactic 
component. 

Such admixtures improve polyolefin moldings with 
respect to their surface gloss, their impact strength and their 
transparency. In addition, the processing properties of such 
poiyolefins are likewise iiEp'oved by admixing the high- 
moiecuiar-weight atactic polyolefin. Likewise, tackiness and 
fogging do not occur. 

Homogeneous miscibility of the atactic conaponent is so 
important because only with a homogeneous material can a 
usable molding with a good surface and long service life be 
produced and only in the case of homogeneous distribution 
do the qualities of the atactic con^nent come out in full. 

The invention thus relates to die preparation of poiyole- 
fins which 

1) are atactic, Le. have an isotactic index of ^60%. and 
are high-molecular. i.e. have a viscosity index of >80 
cm^/g and a molecular weight of >100,000 g/mol 
with a polydispersity M„/M„ of 4.0, or 

2) comprise at least two types of polyolefin chains, 
namely 

a) a yrta^inr^um of 99% by weight, preferably a maxi- 
mum of 9%% by weight, of the polymer diains in the 
polyolefin as a whole con^se a-olefin units linked 
in a highly isotactic manner, with an isotactic index 
of >90% and a polydispersity of ^4.0, and 

b) at least 1% by we^t preferably at least 2% by 
weight, of ihc polymer chains in the polyolefin as a 
whole comprise atactic poiyolefins of the type 
described under 1). 

Poly (defins which ccxif orm to the desccq>tioii under 2) can 
either be prqiarcd directly in the polymerization or are 
prq>ared by melt-mixing in an extruder or con^xjundet: 



The invention thus relates to a process for the preparation 
of an olefin polymer by polymerization or copoiymedzation 
of an olefin of the fcamula R^--CH=CH— R^ in which R** 
and R* are identical or difforent and are a hydrogen atom or 
a hydrocarbon radical having 1 to 14 carbon atoms, or R** 
and R^. together with the atoms connecting them, can form 
a ring, at a teii^ature of fi-ora -60" to 200° C. at a pressure 
of firom 0.5 to iOO bar. in solution, in suspension or in the 
gas phase, in the presence of a catalyst formed from a 
metallocene as transition-metal con^x>und and a cocataiyst 
wherein the metallocene is a compound of the formula I 
which is used in the pure meso-form for the preparation of 
poiyolefins of type 1 and used in a mesoarac ratio of greater 
than 1:99, preferably greater than 2:98, for the preparation of 
type 2 poiyolefins. 




CD 



(CR«Rn, 



in which 

is a metal from group IVb, Vb or VIb of the Periodic 
Table, 

R^ and R^ are identical or different and are a hydrogen atom* 
^ Cj-Cio-alkyl group, a Ci-Cjo-alkoxy group, a C^^o- 
aryl group, a Q-Cio-aryloxy group, a C-,-Cio-alkenyl 
group, a C7-C4o-arylalkyl group, a C7-<:4o-alkylaryl 
group, a C8--C4o-arylalkenyl group, or a halogen atom. 

the radicals R"* and R^ are identical or different and are a 
hydrogen atom, a halogen atom, a Ci-Cio-^^^l groiq), 
which may be halogenated. a C^-Cio-aryl group, which 
may be halogenated, and an — NR^^, — SR^^. 
— OSiR'°3, — SiR'°3 or ^R^^^ radical in whidi R^° is 
a halogen atom, a Ci-Cio-alkyi group or a C^io-aryl 
group, 

R and R* are identical or different and are as defined as for 

R"^. with the proAtiso tiiat R^ and R'^ are not hydrogen, 
or two or more of the radicals R** to R*, together with the 
atoms connecting &ein. form a ring system. 
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=BR^\ ==A]R^\ 

=S02, =NR^\ =C0, =PR^^ ^P(0)R", 
where 

R^^, R^^ and R^^ are id^cai or differait and are a hydrogen 
atom, a hak^es atom, a Ci-Cio-all^ ^oup, a C^-Cio' 



fluoroalkyl group, a C^-C^o-aryi group, a C^j-Cio- 
auOToaryl group, a Ci^Cjo-alkoxy group, a C.-C10- 
alkenyl group, a C7-C4o-aiylaikyl group, a Q-C40- 
arylalkenyl group or a C7-C4o-aikylaryl group, or R^^ and 
R^^ or R^^ and R^^, in each case together with the atoms 
connecting them, form a ring, 
is silicon, germanium or tin. 
R* and R^ are identical or different and are as defined for 
R^\ and 

m and n are identical or different and are zero. 1 or 2, where 
m plus n is zero, 1 or 2. 

Alkyl is straight-chain or branched alkyl. Halogen 
fhalogenated) means fluorine, chlorine, bromine or iodine, 
preferably fluorine or chlorine. 

The substitutents R^. R^ R^ and R* may be different in 
spite of the same indexing. 

The catalyst to be used fa: the process according to the 
invention comprises a cocatalyst and a metallocene of the 
formula I. 

in the formula L MMs a metal from group IVb. Vb or VIb 
of the Periodic Table, for exan^le titaniumL zirconium, 
hafnium, vanadium, niobiimi, tantalimi. chromium, molyb- 
denum or tungsten, preferably zirconium, hafnium or tita- 
niuHL 

and R^ are identical or different and are a hydrogen 
atoHL a Ci-Cio-* prefCTably C^-Cs-alkyl group, a Ci-Cio*^ 
preferably Ci-Cg-aikoxy group, a Cg-Cio-^ preferably 
C^-aryl group, a C^io"^ {H-eferably Ce-Cg-aryloxy 
group, a C2-Cio-^ preferably C2-^4-aikenyl group, a 
C7-C40-. p-eferably Cr-Cio-aryiallsyi g^oup, a C7-C40-' 
{referably a Cr-C 12-alkylaryl group, a C8-C40-* preferably 
a Cg-Cis-arylaDcenyl group, or a halogen atom, preferably 
diloiine. 

The radicals R"^ and R* are identical or different and arc 
a hydrogen atom, a halogen atom, preferably a fluorine, 
chlorine or bromine atom, a C1-C10-' preferably C1-C4- 
aUcyi group, whidi may be halogenated, a C^-Ciq-. prefer- 
ably a Cg-Cg-aryl group, which may be halogenated. an 
— NR'°2* — SR'°. — 0SiR'°3, — SiR'^'s or — PR'^'s radical, 
in which R^° is a halogen atom, preferably a chlorine atom, 
or a Ci-Cio-^ preferably a Ci-C3-alkyl group, oc a C^io"- 
prcfarably C^g-aryl group. R"* and R^ are particularly 
preferably hydrogen, Ci-C4-alkyl or Ce-€^-aryl 

R^ and R* are identical or different and are defined for R"^. 
witii the proviso that R^ and R^ must not be hydrogen. R^ 
and R* are preferably (Ci-C4)-alkyl or Ce-Cg-aryl, both of 
whidi may be halogenated, such as methyl ethyl, propyl, 
isopropyL butyl isobutyL trifluoromethyl, phenyl, tolyl or 
mesityi, in particular metiiyl. isopropyl or phenyl. 

Two or more of the radicals R^ to R* may altemativeiy, 
togethCT with the atoms connecting them, form an aromatic 
or al^hatic ring system. Adjacent radicals, in particular R"* 
and R*. together prefcr^ly form a ring. 

RU Rll RU Ril R" 

1 I 1 I 1^ 

1 I I i I, 

RI2 RU R12 RI2 R12 

R" R" 
I 1 

I i 
R12 



— BR^^ ~A1R^^. — Ge— , Sn , 0 , — S — . 

=^0^ ^SO^. =NR", =CO, or =P(0)R", wbae 

R^\R^aiidR^ ateidcaticiicrdiffaeittasdareahydr()ge& 
atom, a ludogen mtm, a Ci-Cjo-* peetobiy Ci-C+^a^l 



group, in particular a methyl group, a Ci-Cio-fluoroaikyl 
group, preferably a CF3 group, a C^-C^q-. preferably 
Cg-C^-aryl group, a C^io-fl**^^^^^ group, preferably a 
pentafluorophenyi group, a C].-Cio"' preferably a C1-C4- 
aikoxy group, in particular a methoxy group, a C^-Cjo-. 
preferably C2-C4-alkenyl group, a Cj-C^-. preferably 
C7-Cio-aryiaikyl group, a Cg-C4o-. preferably C^-C^2' 
aryialienyi group or a Cj-Coq-* preferably C^-C^j'^^^^^ 
group, or R and R^^ or R^ and R^^, in each case together 
with the atoms connecting them, form a ring. 

is silicon, germanium or tin, preferably silicon or 
geimanium. 

is preferably =CR'^R'^ =SiR^'R'^ =GeR''R'^. 
„0— . — S— . =S0. ==PR^' or =P(0)R''. 

R* and R* are identical or different and are as defined for 

m and n are identical or different and are zero. 1 or 2. 
preferably zero or L where m plus n is zero, 1 or 2, 
preferably zero or L 

Particularly preferred mrtaUocenes are thus the com- 
pounds of the formulae A and B 



R5 fA) 




where 

is Zr or Hf; R^ and are methyl or chlorine; R^ and 
R^ are m^yt isopiopyl, ph^iyt etti^l or txifiuorosnethyl; 
R'^ and R^ are hyOrogra or as defised fotR^aad R^ or 
call fom aa aliphatic or arooHCkrnagwi^ 
applies to a^gaccnt radicals aadR*. and R^^ arc 



as defined above, in particular the compounds I listed in the 
woridng exan^ies. 

This means that the indenyl radicals of the compounds I 
are substituted, in particular, in the 2.4-position. in the 
2.4.6-position. in the 2,4,5-position or in the 2.4,5.6- 
position, and the radicals in the 3- and 7-positions are 
preferably hydrogen. 

Nomenclature: 




The metallocenes described above can be prepared by the 
following reaction scheme, which is known from the litera- 
ture: 



H2R* + ButylLi > HR^i x-<CR*R»i«-R^-(CR>R»V-X 

HsR*^ + BulyiLi ^ HR<li 

HR^-(CR«R^„-R^-(CR*R^-R^ 2 ButylLi^ 



LiR<^-<CR»R*)«-R7— (CR«R*)„— R^^i- 
(R»R9C)„-R- rR«R9C)«-R^ 



CI 



R7 



^Cl 



I 1 "^ci 



(R«R*C)n— R** 



(R8R9C^«— R* 



(R«R9CV— R'^ 



Ri 



^Ri 



X = CI Br. L 0-tosyi; H2R^ 
HzR*^ 




The compounds are formed from the synthesis as rac/ 
meso mixtures. The meso or rac form can be increased in 
concentration by fractional crystallization, for example in a 
hydrocarbon. This procedure is known and is part of the 
prior art 

The cocatalyst used according to the invention is prefer- 
ably an aluminoxane of the formula (II) 



Ri4 

R1+' 



fr 1 

Al— O 1 Al— O 4 — Al'^ 



(ID 



for the linear type and/or of the fOTmula (IH) 



4R"' 



am 



for the cyclic type, where, in the fonnulae (II) and (IE)* the 
radicais R^"^ may be identical ot dififereat and are a Ci-C<r 



alkyi group, a C^-Cig-aryl group, benzyl or hydrogen, and 
p is an integer from 2 to 50. preferably from 10 to 35. 

The radicals R^"^ are preferably identical and are prefer- 
ably methyl, isobutyi. phenyl or benzyL particularly prefer- 
ably methyl. 

if the radicals R^"^ are different they are preferably methyl 
and hydrogen or alternatively methyl and isobutyi. where 
hydrogen and isobutyi are preferably present to the extent of 
0.01-40% (number of radicals R'"^). 

The aluminoxane can be prepared in various ways by 
known processes. One of the methods is. for example, to 
react an aluminum hydrocarbon compound and/or a hydri- 
doaluminum hydrocarbon compound with water (in gas. 
solid, liquid or bonded form--far example as water of 
crystallization) in an inert solvent (such as, for example, 
toluene). In order to prepare an aluminoxane containing 
different alkyl groups R^ two different trialkylaluminum 
compounds (A1R3+A1R'3) corresponding to the desired com- 
position are reacted with water (cf. S. Pasvnldewicz, Poly- 
hedron 9 (1990) 429 and EP-A 302 424). ' 

The precise structure of the aluminoxanes n and IH is 
unknown. 

Regardless of the preparation method, all the aluminox- 
ane solutions have in common a varying content of unre- 
acted aluminum starting con[q>ound. in free form or as an 
adduct 

It is possible to jareactivate the metailocene by means of 
an aluminoxane of the formula (H) and/or (III) before use in 
the polymerization reaction. This significantly increases the 
polymerization activity and improves the grain moiphology. 

The preactivation of the transition-metal compound is 
carried out in solution. The metailocene is preferably dis- 
solved in a solution of the aluminoxane in an inert hydro- 
carbon. Suitable inert hydrocarbons are aliphatic and aro- 
matic hydrocarbons. Toluene is pr^erably used. 

The concentration of the aluminoxane in the solution is in 
the range from about 1% by weight to the saturation limit 
preferably from 5 to 30% by weight in each case based on 
the solution as a whole. The metaUocene can be employed 
in the same concentration, but is preferably employed in an 
amount of from 10"^ to 1 mol per mol of aluminoxane. The 
preactivation time is from 5 minutes to 60 hours, preferably 
from 5 to 60 minutes. The reaction is carried out at a 
temperature of from -78^ C. to 100° C, preferably from 0^ 
to 70° C. 

The metailocene can also be prepolymerized or applied to 
a support. Prepolymerization is preferably carried out using 
the (or one of the) olefin(s) employed in the polymerization. 

Examples of suitable supports are silica gels, aluminum 
oxides, solid aluminoxane or other inorganic suppcat mate- 
rials. Another suitable support material is a polyolefin pow- 
der in finely divided form. 

According to the invention, con^unds of the formulae 
R:^4.;^R 4, RJPH^^^R 4, R3CBRV OT BR'3 can be used as 
suitable cocatalysts instead of or in addition to an alumi- 
noxane. In these formulae, x is a number from 1 to 4. 
pr^crabiy 3, the radicals R are identical or different, pref- 
erably identical, and are Ci-Cio-alkyL or Ce-Cia-aryl or 2 
radicals R, togetfa^ wiQx the atom cormecting thent form a 
ring, and the radicals R* are identical or different preferably 
identicaL and are Cg-Cig-aryl which may be substituted by 
alkyi haloaljQrl or fiuorine. 

in particular, R is ethyi propyl, butyl or phenyL and R* is 
phenyl, pentafluorophenyl, 3J-bistrifluoromethylphenyl, 
mesityl, xylyl or tolyl (cf. EP-A 277 003, EP-A 277 004 and 
EP-A 426 638). 

When the abovementtoned cocatalysts are used, the actual 
( active) poiymcrizatioD catalyst ccmpdses the {sodnct of the 



reaction of the metallocene and one of said compounds. For 
this reason, this reaction product is preferably prepared first 
outside the polymerization reactor in a separate step using a 
suitable solvent. 

la principle, suitable cocatalysts are according to the 
invention any compounds which, due to their Lewis acidity, 
are able to convert the neutral metallocene into a cation and 
stabilize the latter ("labile coordination"). In addition, the 
cocataiyst or the anion formed therefirom should not undergo 
any further reactions wife the metallocene cation formed (cf. 
EP-A427 697). 

in order to remove catalyst poisons present in the olefin, 
purification by means of an alkylaluminum compound, for 
example AIMe3 or AlEt3* is advantageous. This purification 
can be carried out either in the polymerization system itself, 
or the olefin is brought into contact with the Al cona|)ound 
before addition to the polymerization system and is subse- 
quently separated off again. 

The polymerization or cc^lymerization is carried out in 
known manner in solution, in suspension or in the gas phase, 
continuously or batchwise. in one or more steps, at a 
temperature of firom -60*^0 200"* Q. pcefcrably from 30'' to 
%0° C particulariy preferably at from 50*" to 80"* C The 
polymerization or copdymerization is carried out using 
olefins of the formula R"*— CH*=CH— 41*. In this formula, 
R** and R* are identical or different and are a hydrogen atom 
o£ an aLkyl radical having 1 to 14 carbon atoms. However, 
R** and R^. together with the carbon atoms connecting tfacm. 
may aitemativeiy form a ring. Examples of such olefins are 
ethylene, propylene, 1 -butane, 1-hexene, 4-methyl-l- 
pentene. l-octene. norbomene and norbonadiene. In 
particular, propylene and ethylene are polymerized. 

If necessary, hydrogen is added as molecular weight 
regulator and/or to increase the activity. The overall pressure 
in the polymerization system is 0.5 to 100 bar. The poiy- 
menzation is preferably carried out in the industrially par- 
ticulariy relevant pressure range of from 5 to 64 bar. 

The metallocene is used in a concentration, based on the 
transition metal, of from 10~^ to ICT® moL preferably from 
10~* to 10"^ mol, of transition metal per din^ of solvent or 
per dm-* of reactor volume. The aiuminoxane is used in a 
concentration of from 10"^ to 10"^ moL preferably from 
10"^ to 10"^ mol. per dm^ of solvent or per dm^ of reactor 
volume. The other cocatalysts mentioned are used in 
^^proximately equimoiar amounts with respect to the met- 
allocene. In principle, however, higher concentrations are 
also possible. 

If the polymerization is carried out as a suspension or 
solution polymerization, an inert solvent which is customary 
for the Ziegler low-pressure process is used. For example, 
the process is carried out in an atipbatic or cycloal^^iatic 
hydrocarbon; exan^les of such hydrocarbons which may be 
mentioned are propane, butane, pentane, hexase, heptane, 
isooctane. cyclohexane and methylcyclohexane. 

It is also possible to use a benzine or hydrogenated diesd 
oil fraction. Toluene can also be used. The polymerization is 
preferably carried out in the liquid monomer. 

If inert solvents are used^ the monomers are metered in as 
gases or liquids. 

The polymmzation can have any desired duration, since 
the catalyst systm to be used according to the invention 
only exhibits a slight drop in polymerization activity as a 
function of time. 

The process accordli^ to the invention is distinguished by 
the fact that the meso-mrtaHocrnes described give atactic 
polymers of high molecQiar wei^ in tikc indtistnaUy par- 
tki^ady relevam texopenMe laoge betweea 50° and 80° C 



rac/meso mixtures of the metailocenes according to the 
invention give homogeneous polymers with partioilar good 
processiQg properties. Moldings produced therefrom are 
distinguished by good surfaces and high transparency. In 
addition, high surface hardnesses and good moduli of elas- 
ticity in flexing are characteristics of these moldings. 

The high-molecuiar-weight atactic component is not 
tacky, and the moldings are furthermore distinguished by 
very good fogging behavior. 

The examples below serve to illustrate the invention in 
greater detail. 

The following abbreviations are used: 



VI = viscosity index in cm^fg 

^ detenmncd 
- weight average molecular weight by ^1 

m ^mol i penneatioD 

= poiydi^)crsxty f chromaio- 

graphy 

m.p. = melting point determined by J 

DSC (20° C7min heating^ 

cooling rate) 
n= isotactic index (n = mm + 

1/2 mr) determined by ^^C-NMR 

spectroscopy 
= isotactic block length 

(nj^ =1+2 mm/mr) 
= syndiotactic block length 

fn^ =1 + 2 tt/mr) 
MFI/(230/5) - melt flow index, measured 

in accordance wiih DIN 53735; 

in dg/irrin- 



EXAMPLES 1 TO 16 



A dry 24 dm^ reactor was flushed with propylene and 
filled with 12 dm^ of liquid propylene. 35 cm^ of a toluene 
solution of methylaiuminoxane (corresponding to 52 nimoi 
of Al, mean degree of oiigomerization p=18) were then 
added, and the batch was stirred at 30*" C. for 15 minutes. In 
parallel. 7.5 mg of the meso-metallocene shown in Tabic 1 
were dissolved in 13.5 cm"^ of a toluene solution of methy- 
laiuminoxane (30 mmol of Al) and preactivated by standing 
for 15 minutes. The solution was then introduced into the 
reactor and heated to 70° C. or SO** C. (Table 1. 10^ C7min). 
The polymerization duration was 1 hour. The polymcdzar 
tion was terminated by addition of 20 dm^ (s.t.p.) of COj 
gas. The metallocene activities and the viscosity indices of 
the atactic polymers obtained arc collated in Table 1. The 
^^C-NMR analyses gave in all cases isotactic block l^gths 
T^iso of typically nj„=2, and the syndiotactic block length 
was ty^acally likewise in the region of 2. The triad distri- 
butions mmonnrr were typically about 25:50:25. and the 
isotactic index (mmfV^ nar) was less than 60%. The products 
were therefore undoubtedly typical atactic polyptopylcacs. 
This is also confirmed by the solubility in boiling heptane <x 
in diethyl ether. 



The DSC spectrum showed no defined meitisg poiot T^ 
transikioas wexc observed in the rsDfe ftosn 0^ C to -20^ C 



TABLE 1 



Activity 





Poiymenzation 


[kg of PP/g of 


VT 




Meso-metaiioccne 


temperature f*C-] 


metallocene x hj 


(cm^/gj 


Ex. 


Me2Si(2,4-<iimethyl-l-mdMiyi)2ZrCl2 


50 


35.7 


125 


1 


Mc,Si(2-metfayi-4-isopropyl-l-iiK3ctiyl)2ZrCl2 


70 


60.4 


93 


2 


Me2Si(2-ethyi-4-methy i- l-iDdenyi)2ZrCl2 


70 


703 


101 


5 


rn(Me)&i(2-metQyl-4-iso|)ropyi- 1 -mdeny i)2ZiCl2 


50 


20.6 


120 


4 


Me2Si(2-methyi-4,5-bcn2omdenyi)2ZiCl2 


70 


200.0 


120 


5 


\fc2Si(2-inethyi-4,5-benzoiiideiiyl)2ZrCl2 


50 


60.4 


150 


6 


Me2Si(Z4,6-triiiiethyi-i-indenyl)2^l2 


50 


30,1 


163 




Me2Si(2-mfithyi-4,6-diisopropyl-l-mdenyl)2ZrCl2 


50 


24.5 


S9 


8 


\fc2Si(2-nietfayl-^-acena^Aindenyl)2ZiCl2 


50 


49,3 


224 


9 


Me2Si(2-metfayl-«-acCTarhthiT¥ienyl)22rCl2 


70 


189.4 


140 


10 




70 


64,5 


131 


11 


Me2Si(2-nKthyi-4-pfaenyi-l-iiKienyl)2ZiCl2 


50 


32.5 


169 


12 


Ethyieiie(Z4,6-traiiettyl-l-iiKienyl)2ZrCl2 


70 


145.5 


124 


13 


Ethyittje(2-ined]Eyl--*,5-bcn2iomdeiiyi)2ZK:i2 


50 


94.9 


109 


14 


MetiiyictbylMie(2-metiryl.KX-acei»phthiiKicnyi)2Z^ 


50 


64.3 


204 


15 


Pb(Me>SiC2-inethyl-a-acenaphthiodenyi)2ZrCl2 


50 


69.8 


198 


16 



EXAMPLES 17 TO 23 

Examples L 4. 7. 9, 12. 15 and 16 were repeated but the 
pure meso-metallocene was replaced by a raconeso^lil 
mixture. 

The polymers obtained were extracted with boiling ether 
ca- dissolved in a hydrocarbon having a boiling range of 
140^-170* C. and subjected to fractional crystallization: the 
high-moiecular-we^ht atactic component was separated off 
and could thus be analyzed separately from the isotactic 
residue. The results are collated in Table 2. Products are 
non-tacky, and moldings produced therefrom do not exhibit 
fogging and have an excellent surface and transparency. 

TABLE 2 

Activity Ether-solubie Ethsr-msohiblc 

Rac:xDeso =1:1 [kg of PP/g of atactic comixmeDt isotactic catmxynent 



Ex. metaUocene mixaire metallocene x h] % by weight VI [cm^/g] % by weight VI fcm^/g] 



17 Me2Si(2,4Kliinethyi-l- 


69.5 


25-4 


117 


74.6 


216 


iudeiiyi)2ZiCl2 












18 Ph(Me)Si(2-nirthyl^ 


102,3 


12.0 


124 


88.0 


280 


isopiDpyl-l-iiideiiyl)2ZrCl2 












19 MeiSi(2,4,6-trinKthyl-l- 


il4-0 


18.5 


152 


71.5 


245 


iiidenyi)2ZrCl2 












20 Me2Si(2^x]ethyl-(X-3cenaphth- 


61.4 


44.9 


209 


53.1 


438 


ixidenyi)2ZiCl2 












21 Me2Si(Si<2-inethyl-4-pbenyi- 


334.5 


5^ 


177 


94.5 


887 


l-indenyi)2ZrCl2 (5 mg) 












22 Methy^thyiene(2-^Ilethyl-a- 


85.2 


36.9 


199 


63.1 


365 


aceDa|>fathiiideoyl)2ZiCl2 












23 Ph<Me)Si(2-mrthyl-a-ace- 


79.1 


31.2 


205 


68.8 


465 



TMphthmfWiyl)2ZrCl2 



EXAMPLES 24 TO 28 



Exan^le 5 was repeated, but the pure meso-foim of the 
mefallocene was replaced by rac:meso ratios of 98:2, 95:5, 
90:10, 85:15 and 75:25. The results are collated in Table 3. 
A non-tacky powder is obtained, and moldings produced 
thereftom have a good surface, are non-tacky and do not 
exhibit fogging. The molding hardness is good, as is the 
tcan^Msency* 



TABLE 3 



Acavity Ether-soluble Ether-insoiuble 
[kg PP/g atactic isotactic 
Rac' metailo- compoDent comtwaent 



Ex. meso ceac x hj % by wt VI [cm^/g] % by wt. VI [cm^/gj 



24 


98:2 


436 


0.95 


134 


99.05 


285 


25 


95:5 


410 


2.7 


119 


97.3 


276 


26 


90:10 


415 


4.3 


122 


95.7 


296 


27 


85:15 


370 


7.3 


125 


92.7 


300 


28 


75:25 


347 


15.2 


130 


84.8 


280 



EXAMPLE 29 



Example 24 was repeated using 12 dm^ (s.tp.) of hydro- 
gen in the polymerization systenL The polymerization dura- 
tion was 30 minutes. The metallocene activity was 586 kg of 
PP/g of metaiiocenexh. The ether-soluble proportion was 
Ll% by weight, witii a VI of 107 cm^/g, and the ethcr- 
insoiuble proportioQ was 98,9% by weight, with a VI of 15 1 
cm^/g. 



EXAMPLE 30 



Exan^ie 25 was repeated, but 70 g of ethylene were 
metered in continuously during the polymerization. The 
polymerization duration was 45 minutes. The metaliocene 
activity was 468 1^ of PP/g of metallocenexh. the ethylene 
content of the copolymer was 33% by weight, and. accord- 
ing to ^^C-NMR spectroscopy, the ethylene was incorpo- 
rated substantially in an isolated manner (random 
compoiymer). 

EXAMPLE 31 

A dry 150 dm^ reactor was flushed with nitrogen and filled 
at 20'' C. with 80 dm^ of a benzine cut having the boiling 
range from 100* to 120** C. from which the aromatic 
components had been removed. The gas space was then 
flushed with propylene until free of nitrogen, and 50 1 of 
liquid propylene and 64 cm^ of a toluene solution of 
mcthylaluminoxane (100 mmol of Al. p=18) were added. 
The reactor contents were heated to 60* C, and the hydrogen 
content in the reactor gas space was adjusted to 0,1% by 
metering in hydrogen and was kept constant during die 
entire polymerization time by further metering (dicddng 
on-line by gas chromatography). 10.7 mg of racaneso (95:5) 
of the metaliocene dimethylsilane-diylbis(2-methyl-4.5- 
benzoindenyl)zirconium dichloride were dissolved in 32 
cm^ of a toluene solution of methyl-aluminojume (50 mmol) 
and introduced into the reactor. The polymerization was 
carried out in first step for 8 hours at 60* C. In a second step, 
2.8 kg of ethylene were added r^idly at 47* C. and, after 
polymerization for a further 5 hours at this temperature, the 
polymerization was completed by disdiargii^ the reactor 
contents into a 280 1 reactor containing 100 1 of acetone. The 
polymer powder was sq)arated off and dried for 48 hours at 
80* C7200 mbar. 21.4 kg of block copolymer powder were 
obtained. VI=359 cm^/g; M^=402,000 g/moL M^„=4.0; 
MFI (230/5)=93 dg/min. The block copolymer contained 
12.2% by weight of ethylene. Fractionation gave a content 
of 31.5% by weight of ethylena^opylene rubber and 3.7% 
by weight of atactic polypropylene, with a VI of 117 cm"^/g 
in the polymer as a whole. 

EXAMPLE 32 

The procedure was as in Examples 1-16, but the metal- 
iocene was the compound meso-Me2Si(2-methyi-4-( 1- 
n^hthyl)-l-indenyl)2^ra2. The results are collated in Table 

4. 



TABLE 4 





Activity 








pplymerizatim 


[kg of PP/g of 


VI 






tanperatue pC] 


metaliocene x h] 


[cm'/g] 




[ghxx>l] 


70 


583 


205 


2.0 


249 500 


50 


31.7 


335 


2.1 


425 500 



EXAMPLE 33 

The procedure was as in Example 32, but ti^ metaliocene 
was Ph(Me)Si(2-nwtfayi-4-piienyl-l-indenyi)2ZiCl2 and 
was eaoiployed as a 1:1 mesoxac nuxtorc;. The results are 
coO^edinTahleS. 



TABLES 





Activity 








Polymenzatkm 


[kg ofPP/g of 


VI 






temperature ["^C] 


metallocene x h] 


[cm^/g] 






70 




559 


3.5 


738 000 


50 


51.0 


1084 


3.6 


135 • 10* 



Fractionation of the polymer samples by ether extraction 
gave contents of atactic polypropylene of 3.6% by weight 
(polymerization temperature of 50° C.) and 7.0% by wei^t 
(polymerization temperature of 70** C). The VI values were 
158 and 106 cm^/g respectively. 

The isolated atactic con^x>nent had an elastomeric con- 
sistency and was coir^letely transparent 

The polymer powder obtained from the polymerization is 
non-tacicy, and moldings produced therefrom have a good 
surface, are very transparent and do not exhibit fogging, 

EXAMPLE 34 

The process was as in Exan^ie 32. but the metalloccnc 
used was rac/meso-Me2Si(2-methyl-4-phenyl-l-indenyl) 
2ZrQ2 in supported form, with a racaneso ratio of 1:1. The 
supported metaliocene was prepared in the following way: 
a) Preparation of the supported cocatalyst 
The supported cocatalyst was prepared as described in EP 
92 107 331.8 in &e following way in an explosion- 
proofed stainless-steel reactor fitted witfi a 60 bar pun^ 
system, inert-gas supply* temperature control by jacket 
cooling and a second cooling circuit via a heat 
exchanger in the pump system The pump system drew 
the contents out of the reactor via a connecter in the 
reactor base into a mixer and back into the reactor 
through a riser pipe via a heat exchanger. The mixer 
was installed in sudi a way that a narrowed mbe 
cross-section, where an increased flow rate occurred, 
was formed in the feed line, and a thin feed line through 
which — in cycles — in eadi case a defined amount of 
water under 40 bar of ai^on could be fed in ran into its 
turbulence zone axiaUy and against the flow direction. 
The reaction was monitored via a sampler in the pun^ 
circuit. 

5 dm^ of decane were introduced under inert conditions 
into the above-described reactor with a capacity of 16 
dm^. 03 dm"^ (=3.1 mol) of tiimethyl-aluminum were 
added at 25° C. 250 g of silica gel SD 3216-30 (Grace 
AG) whidi had previously been dried at 120** C. in an 
argon fluidized bed were then metraed into the reactor 
via a solids funnel and homogeneously distributed with 
the aid of the sttrrer and the pump system. The total 
anK)unt of 45.9 g of water was added to die reactor in 
portions of 0.1 cm^ every 15 seconds over the course of 
2 hours. The pressure, caused by the argon and die 
evolved gases, was kspt constant at 10 bar by pressure- 
regulation valves. When ail ^e water had been 
introduced, the pump system was switched off and die 
stirring was continued at 25** C. for a furdier 5 hours. 
The solvent was removed via a pressure filter, and the 
cocatalyst sc^ was washed wilb decaae and then dried 
in vacuo. The isolated solid ccHmmss 19.5% by 



of aluminuia 15 g of this solid ( 108 mmoi of Al) were 
suspended in 100 cm^ of toluene in a stiirabie vessel 
and cooled to -30*' C. At the same time, 200 mg (0.3 17 
mmol) of rac/meso 1:1 Me2Si(2-methyl-4-phenyl- 
indenyl)2ZrQ2 were dissolved in 75 cm^ of toluene and 
added dropwise to the suspension over the course of 30 
minutes. The mixture was slowly warmed to room 
temperature with stirring, during which time the sus- 
pension took on a red color. The mixture was subse- 
quently stiired at 70*^ C. for 1 hour, cooled to room 
temperature and filtered, and the solid was washed 3 
times with 100 cm^ of toluene in each case and once 
with 100 cm^ of hexane. The hexane-moist filter resi- 
due which remained was dried in vacuo, giving 14.1 g 
of firee-flowing, pink supported catalyst. Analysis gave 
a content of 11.9 mg of zirconocene per gram of 
catalyst, 
b) Polymerization 

0.7 g of the catalyst prepared under a) were suspended in 
50 cm^ of a benzine fraction having the boiling range 
100^-120° C. from which the aromatic con^wnents had 
been removed. 



In paraileL a dry 24 dm^ reactor was flushed first widi 
nitrogen and subsequently with propylene and filled 
with 12 dm^ of liquid propylene and with 1.5 dm^ of 
hydrogen. 3 cm^ of triisobutylaluminum (12 mmol) 
were then diluted with 30 ml of hexane and introduced 
into the reactor, and the batch was stirred at 30** C. for 
15 minutes. The catalyst suspension was subsequently 
introduced into the reactor, and the polymerization 
system was heated to the polymerization tenq)erature of 
70** C. (10° Cymin) and k£^ at 70** C. for 1 hour by 
cooling. The polymerization was terminated by addi- 
tion of 20 mol of isopropanol. The excess monomer 
was removed as a gas, and the polymer was dried in 
vacuo, giving 1,57 kg of polypropylene powder. 

Fractionation of the polymer by ether extraction gave an 
ether-soluble atactic content of 8,9% by weight (VI= 
149 cm^/g) and an insoiuble isotacdc content of 91.1% 
by we^t, with a VI of 489 cm^/g. The powder 
prquoed in this way was non-taciy, and moldings 



produced therefrom do not exhibit foggixig in the 
heat-aging test and the hardaess and transparency of 
the moldings are very good. 



Comparative Examples 1 to 10 

Polymerization were carried out in a manner comparable 
to the above examples using 1:1 rac:meso mixtures of 
metailocenes not according to the invention at polymeriza- 
tion temperatures of 70^ C. and 30* C. The resultant poly- 
mers were likewise subjected to ether separation in order to 
characterize the polymer components. The results are col- 
lated in Table 6 and show that in no case could a polymj^ 
according to the invention having a high-molecular-waght 
atactic polymer component (ether-soluble component) be 
prepared. Products are generally tacky, and the moldings 
produced there&om are soft have a speckled surface and 
exhibit considerable fogging. 

TABLE 6 

Potvmerdata 



Poivmenzattoa temperatme 70*" C. PoiviDerizatkaD tempeiature 30° C. 



MecaUoceoe 


VI ether-soluble 


VI ether-insohible 


VI etter-soiuble 


VI etber-inso 


racmeso = 1:1 mixture 


[cinP/g] 


Icitf/g] 




[cm^/g] 


Mc2Si(iiidenyl)2Zia2 


45 


42 


46 


75 


Me2Si(2-nie%i-l-inienyl)22iCl2 


50 


180 


56 


340 




56 


127 


59 


409 


iiideiiyl)jZrCl2 










mMc)Si(2-inetiiyl-l- 


50 


202 


57 


501 


iiid«iyl)2ZrCl2 










Me2Si(2Hethyl-I-iiKfcnyi)2ZrCl2 


59 


187 


61 


443 


Me2Si(2,4.5-triiDeti]yi-l-cyck)- 


45 


50 


47 


236 


peii£adicnyl)22rCl2 










Me2Si(Z44-tnn3CthyH-cyclo- 


59 


175 


69 


356 


pentac&xiyi>zHfCl2 










Me2Si(aidenyl)2H«:i2 


61 


237 


63 


398 


EtfayieDe(2-methyl-l. 


47 


85 


50 


135 


iiKleiiyl)2ZiCl3 










Me2Si(2-iiietiiyl-4-t-butyi-l- 


28 


31 


35 


105 


cyck}peQtadiienyi)22K;i^ 











Comparative Examples 11 to 21 



Comparasivc Examples 1 to 10 were repeated using the 
pure meso*fonns of tiie metailocenes used therein. Atactic 
polypropylene was obtained, but in no case was a viscosity 
index VI of >70 cm^/g obtained. These metailocenes which 
are not according to die invention can thus not be used to 
prepare high-moiecular-weight atactic polypr<:^ylene. The 
products are liquid or at least soft and h^hly tacky. 



What is daimed is: 



92/F 253D 

U.S. Patent No. 5,693,836 



1 . A compound of the formula I in its pure meso-form or as a meso:rac> 1 :99 
mixture, 




92/F 253D 

U.S„ Patent No. 5,693,836 

in which 

is a metal from group IVb, Vb or VIb of the Periodic Table, 

and R^are identical or different and are a hydrogen atom, a Ci-Cio-alkyl 
group, a C^-C^o-a"^oxy group, a Ce-C^o'^ry' group, a Ce-C-jo-aryloxy group, a Cs-C^o- 
alkenyi group, a C7-C4o-arylalkyl group, a C7-C4o-aikylaryi group, a C8-C4o-arylalkenyI 
group or a halogen atom, 

the radicals R"^ and R^ are identical or different and are a hydrogen atom, a 
halogen atom, a C-,-Cio-alkyl group, which may be halogenated, a Cg-CiQ-aryl group, 
which may be halogenated, or an -UR^''', -SR^°, -OSiRs^^, -SiRs^^or -PRs'^ 
radical in which R^'^is a halogen atom, a C^-C^o"QlM Q^^^P o"^ ^ Ce-C^o-aryi group, 

R^ and R® are identical or different and are as defined for R"^, with the proviso that 
R^and R^are not hydrogen, 

or two or more of the radicals R^ to R®, together with the atoms connecting them, form a 
ring system, 



92/F 253D 

U.S. Patent No. 5,693,836 



, - (CR2 ) 



R*' R»2 r12 

>BR'\ >A\R'\ -Ge-, -Sn-, -0-. -S-, >S0, >S02, >NR^\ >C0, >PR'' or >P(0)R^\ 
where 

R^^[, R^^ and R^^ are identical or] and R^^are different and are a hydrogen atom, a 
halogen atom, a CrCio-alkyl group, a Ci-Cio-fluoroalkyl group, a Cg-Cio-aryl group, a 
Cg-Cio-fluoroaryl group, a Ci-Cio-alkoxy group, a Ca-Cio-alkenyl group, a C7-C4o-arylalkyl 
group, a C8-C4o-arylalkenyl group or a C7-C4o-aikylaryl group, 
R^^ is a hydrogen atom, a halogen atom, a C i-Cn ^-alkvl group, a C ^-Ci. -fluoroalkvl 



R 



11 



R' 



IS 



R 



11 



R 



11 



— - , _ — - 



R 



12 



r12 r'^ 



R 



11 



R 



11 



O — — 0 , C - 



92/F 253D 

U.S. Patent No. 5,693,836 

group, a C^ -Ci ^-arvl group, a Cg -Ci Q-fluoroarvl group, a C .-C.n -alkoxy group, a C,::C ,n- 
alkenvl group, a C^-C^Q-arvlalkvl group, a Cc-C.n-arvlalkenvl gro up or a C^-C.n-alkylaryl 
group. 

or R^^ and or R^^ and R^^ in each case together with the atoms connecting them, 
form a ring, 

IVI^ is silicon, germanium or tin, 

R^ and R^ are identical or different and are as defined for R}\ and 

m and n are identical or different and are zero, 1 or 2, where m plus n is zero, 1 or 2. 

2. A compound as claimed in claim 1, wherein, in the formula I, is Zr or Hf, R^ 
and R^ are identical or different and are methyl or chlorine, R^ and R® are identical or 
different and are methyl, isopropyl, phenyl, ethyl or trifluoromethyl, R* and R^ are 
hydrogen or as defined for R^ and R^ or R'* forms an aliphatic or aromatic ring with R^ 
or adjacent radicals R"^ form an aliphatic or aromatic ring, and R^ is a 



R^^ 


R^^ 


1 

-C- 


-Si- 







radical, and m plus n are zero or 1 . 

3. A compound [as claimed in claim 1 , wherein the compound of the formula 1 is] 
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selected from the group consisting of [Me2Si(2,4-climetliyl-1-indenyl)2ZrCl2, Me2Si(2- 
metliyl-4-isopropyl-1 -indenyOjZrClz, Me2Si(2-ethyl-4,methyl-1 -indenyOgZrClz, 
Ph(l\/le)Si(2-metliyl-4-isopropyl-1-indenyl)2ZrCl2, l\/le2Si(2-metliyl-4,5- 
benzoindenyl)2ZrCl2,] Me2Si(2,4,6-trimethyl-1 -indenyl)2ZrCl2, Me2Si(2-methyl-4,6- 
diisopropyl-1-indenyl)2ZrCl2, [Me2Si(2-methyl-a-acenaphtli-lndenyl)2ZrCl2,] l\/le2SI(2- 
methy!-4-phenyl-1 -indenyl)2ZrCl2, ethylene(2,4,6-trimethyl-1-indenyl)2ZrCl2, [ethylene(2- 
methyl-4,5-benzoindenyl)2ZrCl2,] 0Lmetliylethylene(2-nietfiyI-a-acenaplitliindenyl)2ZrCl2 
[or Ph(Me)SI(2-methyl-a-acenaphthindenyl)2ZrCl2]. 
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ABSTRACT 



A process for the preparation of an olefin polymer by 
poiymerization or copoiymerization of an olefin of tbe 
f craauia R**— CH^CH— R^ in whidi and arc 
identical or different and are a hydrogen atom <x a 
hydrocarbon radical having 1 to 14 carbon atoms, or R* 
and R^, together with the atoms connecting tiiem, can 
form a ring, at a tesspexature of from -60^ to 200** C, 
at a pressure of firom 0,5 to 100 bar, in solutioii^ in 
suspension or in the gas phase, in the {seseneer^i^ft 
cataiyst formed firom a metailocene in the meso^fanKo: 
a meso'xac mixture, with meso:raol:99, as transdta- 
metai compound and a cocataiyst, wherein the metai- 
locene is a compound of the fonxmia L 



(CR*R9)« 



in which is Zr or Hf, R^ and R^ are identical or different 
and are methyl ot chlcaine, R^ and R^ are identical or 
different and are methyl, isopropyi, phenyl, ethyl or 
trifluaromethyl. R"* and R^ are hydrogen or as defined forR^ 
and R^« or R"^ f cams an alif^tic or aromatic ring with R^ 
or adjacent radicals R"^ form a ring of this type, and R^ is a 

R" 
I 

— Si— 

1 

R^ 





radical and m plus n is zero or 1. 
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ANDREAS WINTER ET AL 
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ISSUED: DECEMBER 2. 1997 

FOR: PROCESS FOR THE PREPARATION OP 
POLYOLEPINS 
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Hon. Commissioner of Patents And Trademarks 
Washington, D.C. 20231 

I M6REBY CERTtFY THAT THIS CORRESPONDENCE IS BEING DEPOSITED WITH THE UNITED STATES 
POSTAL SERVICEASPIRST-CIASSMAIL IN AN ENVELOPE ADDRESSED TO: ASST. COMMISSIONER P0« 
PATENTS. WASHINGTON O.a 20231 ON THIS DAY OF . 2000 



BY,. 



REISSUE PETITION. DECLARATION 
AND POWER OP ATTORNEY 

We. as the assignee (Targor GmbH) hereby declare that: 

1 . We are the assignee of the subject matter which is described and daimed In the 
above-identified Uhited States Patent and for which a reissue patent is here sought the 
specification of which is attached hereto. 

2. We have reviewed and understand the contents of the above-identified 
specification, including the daims and the specificatten as amended by any amendment 
presented in the above application. 

3. We acknowiedge the duty to dlsdose information which is material to 
patentabinty as defined in Title 37. Code of Federal Regulations, § 1 .5e(a). 



sow izB-i 



3A0a ATI0N»l03-WJd ZI^Sl dO-Zt-lO 



17-JPN-2000 18:12 BfiSF fiG ZDX/T C6 



+49 621 6021925 S. 



REISSUE OF U.S PATENT NO: S.693,836 HOE 92/F 253 

4. We hereby request that we may be allowed to surrender and do hereby assent 
to $urTender ^e above-identified Patent and request that the Patent may be reissued, 

5. We verity believe that the above-identified onginal Patent may be wholly or 
partially defective. The applicants have claimed more than they are entrtled to claim. The 
applicants were not aware of the Kart application that was involved with this patent in 
interference No, 104.447, until after Issuance of this patent, 

6. Every error in the patent which was corrected in the present reissue application, 
and is not covered by a prior oath/dedaratlon submitted in this application, arose without 
any deceptive intention on the part of the applicant. 

7. We hereby claim foreign priority benefits under Title 35. United States Code, 
§1 1 9 of any foreign application(s) for patent or inventoi^s certificate listed below and have 
also identified below any foreign application for patent or inventor's certificate having a 
filing date before that of the application on which priority is claimed: 

Prior Pofetan AbDlicationte)Jbr_which Priority is Claimed 

P 42 27 049.9 Germany 08/15/92 

(Number) (Country) (Month/Day/Year) 

We hereby claim the benefit under Title 35, United States Code, § 1 20 of any United 
States application(s) listed below and, insofar as the subject matter of each of the claims 
of this application is not disclosed in the prior United States application in the manner 
provided by the first paragraph of Titie 35. United States Code. § 1 12 J acknowledge the 
duty to disclose to the OWm all infonmation known to me to be material to patentability as 
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defined in Title 37. Code of Federal Regulations^ § 1 .56 which became avaitabte between 
the filing date of the prior application and the national or PCT international fflJng date of this 
application. 



9. The names and addresses of the inventors rs as follows: 
Andreas Winter Taunusbrick 10, 06246 GtashOtten Germany 
Martin Antberg. Sadisenring 10, D*6238. Hofheim am Taunus Germany 
Bemd Bachmann, Kreuzheck 4. 0-6239 Eppsteif^H's Germany 
Volker Dolle, Hattersheimer Stra&e 15. D-6233 Kelkheim (Taunus) 
Frank Kuber, BleS^tskopfstrafte 1Q D-6370 Oberuset Gemiany 
JQrgen Rohrmann. Die Rmewrtesen io, D-6237 Liedert>ach Germany 
Walter Spaleck, Sutzbacher $tra&e 63, D-6237 Liederbach Germany 

AH of the inventor's post office address is 
Targor GmbH 
Rheinstr.4G, 0-55116 
MaJnz, Germany, 



08/484.457 
Serial No, 



June 7, 1995 
Filing date 



5,693.836 

Status 



08/107.187 
Serial No. 



August 16. 1993 
Filing date 



U.S. 5.672,668 
Statajs 
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10. As the assignee, we hereby appoint the following attorneys or agente to 
prosecute this application and to transact all business in the Patent and Trademark Office 
connected therewith: Rudolf E. Hutz, Reg. No. 22.397; Harold Pezzner. 22.1 12; Richard 
M. Beck. Reg. No. 22.580: Paul E. Crawford. Reg. No. 24.397; Thomas M. Meshbesher, 
Reg. No- 30.982; Maty W. Bourke. Reg. 30.982; Robert G. McMorrow, Reg. No. 30,962: 
William E, McShane. Reg. No. 32,707; Ashley L Pezzner. Reg. No. 36.646; Gerard M. 
O'Rouke. Reg. No. 39.794; Allan N. Kutzenco. Reg. No. 38,945; Francis DiOiovanni. Reg. 
No. 37,310, all of P. O. Box 2207, V^^mington. Delaware 19899-2207, as my attorneys 
with fUll power of subsKtUtloh and revocation. 

Direct alt further correspondence and communications to: 

CONNOLLY. BOVE, LODGE & HUTZ. LLP 

1220 (\/lARKET STREET 

P. 0. BOX 2207 

WILIMINGTON, DE 19899 

<302) 658-9141 

1 1 . We liereby declare that all statements made herein of my own knowledge are 
true and that all stetements made on infbrmai^on and belief are believed to be true; and 
further that these statements were made with the kriowledge that wilHul false statements 
and the like so made are punishable by fine or Imprisonment, or both, under Section 1 001 
of Title 18 of the United States Code and that such willful felse statements may jeopardize 
the validity of the application or any patent issued thereon. 
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Signature: _ 
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